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1 Introduction 
In the intense global marketplace, producers of consumer goods are constantly on the 
lookout for ways to gain a competitive advantage to protect or improve their market 
position. Different product aspects may be decisive for consumer purchase decisions, 
such as price, durability, aesthetics and references to lifestyles. Typically, it is multiple 
aspects together that determine a consumer’s purchase decisions. Furthermore, although 
certain aspects of a product’s design are emphasised to position the product in the 
marketplace, other product aspects need to be considered to avoid bad consumer 
experiences and negative publicity. 
Research has provided many insights relevant to understanding the development  
of industrial design expertise (e.g., Cross, 2004; Lawson, 2004; Popovic, 2004;  
Badke-Schaub, 2007; Defazio, 2008). This research, however, focuses primarily on the 
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creative aspect of design processes, while a less studied aspect concerns understanding 
the different dimensions of product designs. Classifications of product dimensions can be 
found within the engineering, design, and marketing literature. However, as the literature 
review later demonstrates, such classifications do not have the purpose of giving a full 
account of the dimensions of product designs, but have various other purposes, for which 
reason they do not agree on which aspects to include. This means that, from the 
perspective of industrial designers, it is unclear which product aspects to consider. To 
address this issue, this paper develops a classification of dimensions of product designs 
that is broad enough to include all of the relevant aspects. 
The remainder of the paper is structured as follows. First, the literature dealing with 
the classification of product aspects is reviewed. Next, a classification of the dimensions 
of product designs is derived. The completeness of the proposed classification is 
investigated by mapping it to existing classifications. Hereafter, the classification is 
translated into four archetypical design strategies. Finally, the proposed classification is 
investigated through studies of ten industrial designers to determine how easily its 
dimensions are understood and distinguished, as well as the completeness of the 
classification. 
2 Literature review 
With regard to product design, a basic distinction can be made between engineering 
design and industrial design. A central difference between these types of design is that 
engineering design focuses more on the function of a product and the means by which 
that functionality is delivered, whereas industrial design focuses more on user interfaces, 
ergonomics, overall functionality, and aesthetic aspects (Veryzer, 2005; Ono, 2006; 
Wormald and Rodber, 2008). However, the breadth of the responsibilities of the 
industrial designer varies. For simple, low technology products the industrial designer 
may be the whole design team, whereas for high-technology products, the designer will 
typically be a member of a team with specialised responsibilities (Tovey, 1997). To 
identify relevant aspects of a product’s design from the perspective of industrial 
designers, this section reviews the identified classifications related to such aspects. As 
mentioned in the introduction, these classifications do not aim at giving a full account of 
the dimensions of product designs, but have other purposes. 
The book Designing for People by Dreyfuss (1955) is considered a classic on 
industrial design methods. The book describes five principles for design [Dreyfuss, 
(1955), pp.178–183]: 
1 utility and safety 
2 maintenance 
3 cost 
4 sales appeal 
5 appearance. 
‘Utility and safety’ refer to the product’s ease and intuitiveness of use, as well as the 
chance of getting injured by using the product; ‘maintenance’ refers to how easy the 
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product is to maintain; ‘cost’ refers to tool costs (relevant if produced in small quantities) 
and production costs; ‘sales appeal’ refers to an amalgam of how a product feels, how it 
operates and the associations it produces; and ‘appearance’ refers to how it looks, how it 
visually stands out next to other products and how well it is remembered. 
Kotler and Rath (1984) discussed design as a strategic tool for companies to gain 
competitive advantage. According to Kotler and Rath, “designers seek to blend creatively 
the major elements of the design mix”, which includes: 
1 performance 
2 quality 
3 durability 
4 appearance 
5 cost. 
In this context, ‘performance’ refers to the fulfilment of functional consumer demands; 
‘quality’ refers to material and production quality; ‘durability’ refers to the time period in 
which the product performs functionally and visually; ‘appearance’ refers to a distinctive, 
pleasing and/or form-follows-function look; and ‘cost’ refers to the price of the product. 
Roy et al. (1987) explored the relationships between product design and purchasing 
decisions. They argued that at different stages of purchasing processes, different design 
factors are relevant, more specifically: 
1 before purchase: brochure characteristics 
2 during purchase: showroom characteristics 
3 during initial use: performance characteristics 
4 long-term use: value characteristics. 
‘Brochure characteristics’ include the manufacturer’s specifications, advertised 
performance and appearance, test results, image of the company’s products and list 
prices; ‘showroom characteristics’ include the overall design and quality, special features, 
materials, colours, finish, first impressions of performance and purchase price; 
‘performance characteristics’ include actual performance, ease of use, safety, etc.;  
and ‘value characteristics’ include reliability, ease of maintenance, durability, running 
cost, etc. 
In the book The Green Imperative, Papanek (1995) discussed how design  
can influence a more responsible approach to our environment. According to Papanek 
(1995, pp.32–34), a product life cycle can be understood through a ‘six-sided function 
matrix,’ which includes the dimensions: 
1 method 
2 association 
3 aesthetics 
4 need 
5 consequences 
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6 use. 
‘Method’ includes tools, materials and processes; ‘association’ includes family, early 
environment, education and culture; ‘aesthetics’ include gestalt, perception, eidetic and 
biosocial aspects; ‘need’ includes survival, identity and goal formation; ‘consequences’ 
include ecological-environmental, social-societal, material use and energy use; and ‘use’ 
includes the use as a tool, as communication and as a symbol. 
In the book Product Design and Development, Ulrich and Eppinger (2000) described 
a set of product development techniques aimed at bringing together the marketing, 
design, and manufacturing functions. The book defines five categories to assess the 
quality of a product design [Ulrich and Eppinger, (2000), pp.227–230]: 
1 quality of the user interfaces 
2 emotional appeal 
3 ability to maintain and repair the product 
4 appropriate use of resources 
5 product differentiation. 
The ‘quality of user interfaces’ refers to how easy the product is to use, which is related 
to the product’s appearance, feel and interaction modality. The ‘emotional appeal’ refers 
to an overall rating of how well the product appeals to a consumer, which is related to the 
product’s appearance, feel, sound and smell. The ‘ability to maintain and repair the 
product’ refers to how easy and intuitive such actions are. ‘Appropriate use of resources’ 
refers to how well resources have been used to satisfy customer needs, i.e., the costs and 
environmental impact of producing the product in relation to the customer’s needs or 
desires (e.g., avoiding unnecessary product features). ‘Product differentiation’ refers to a 
rating of the product’s uniqueness and its consistency with the corporate identity. 
Snelders and Schoormans (2004) explored the relation between concrete and abstract 
product attributes from the perspective of consumers. Based upon a review of previously 
used classifications of choice reasons and product functions, as well as their empirical 
studies, they defined a classification scheme of product aspects that are important to 
consumers. Their classification scheme includes the categories: 
1 ergonomic 
2 price 
3 hedonic 
4 symbolic 
5 quality 
6 altruism 
7 low involvement 
8 health. 
‘Ergonomic aspects’ include arguments with regard to practicality and usefulness of 
features; ‘price aspects’ include arguments in favour of a low price; ‘hedonic aspects’ 
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include arguments about pleasure to the senses, including aesthetic considerations; 
‘symbolic aspects’ include arguments about the status of the product, brand image, and 
self-expressive motives; ‘quality aspects’ include arguments about global product 
performance and not harming the environment; ‘altruism aspects’ include arguments 
about helping or avoiding conflict with friends or family; ‘low involvement aspects’ 
include short statements about the product being unimportant or easily noticed or 
classified; and ‘health aspects’ include arguments about safety or health. 
Rindova and Petkova (2007) discussed how “product form contributes to perceptions 
of value by modulating the actual technological novelty of a product innovation and 
facilitating how customers cope with it”. According to Rindova and Petkova (2007), 
some lines of organisational research on human-created objects suggest that these are 
characterised by three dimensions that jointly determine how individuals respond to 
them: 
1 functional 
2 symbolic 
3 aesthetic. 
Rindova and Petkova (2007) defined the ‘functional dimension’ as the degree of 
technological change (incremental or radical), the ‘symbolic dimension’ as the degree of 
visual similarity to existing products (single product category or multiple product 
categories) and the ‘aesthetic dimension’ as the degree of visual appeal. According to 
Rindova and Petkova (2007), both the functional and aesthetic dimension can affect the 
symbolic dimension, whereas all three dimensions can affect the ‘apparent novelty’ of a 
product. 
Noble and Kumar (2008) discussed how different design elements may be used 
strategically to create different outcome chains from a consumer’s perspective. Based 
upon a synthesis of prior research and insights from working with designers and 
consumers, they defined three types of design strategies: 
1 utilitarian design 
2 kinaesthetic design 
3 visual design. 
‘Utilitarian design’ concerns the practical benefits a product may provide and includes 
effectiveness, reliability, durability, safety, multi-functionality and architecture. Thus, 
this strategy can lead to functional differentiation. ‘Kinaesthetic design’ emphasises how 
a user physically interacts with the product and includes ergonomics, human factors, 
sensory cues and intuitive operation. This strategy can lead to both functional 
differentiation and emotional value. ‘Visual design’ is driven by form and communicates 
value to the consumers without them necessarily interacting with the product. Visual 
design includes zeitgeists, metaphors, personality, novelty and ‘high design,’ and it is a 
strategy that can lead to emotional value. 
Boehe and Cruz (2010) investigated how corporate social responsibility (CSR) can 
contribute to product differentiation in export markets. In this context, they distinguished 
between three types of product differentiation: 
1 product quality 
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2 product innovation 
3 CSR. 
‘Product quality differentiation’ refers to product characteristics, such as product 
performance, durability, reliability and consistency with specifications. ‘Product 
innovation differentiation’ refers to the inclusion of innovative features in products. ‘CSR 
differentiation’ refers to the improvement of processes from a socially responsible 
perspective, such as avoiding waste, pollution and the exposure of employees to 
unhealthy working conditions and improving a firm’s reputation. 
Finally, an interesting observation was made by Carpenter et al. (1994) who noted 
that brands may successfully differentiate with regard to attributes that appear valuable, 
but upon closer examination are irrelevant in relation to creating the suggested benefit. 
Carpenter et al. gave the example of ‘Folgers Instant Coffee’, which is differentiated by 
its ‘flaked coffee crystals’, created through a ‘unique, patented process’. Although it is 
not explicitly stated, the statement could be interpreted that ‘flaked coffee crystals’ 
improve the taste of coffee. However, the shape of coffee particles is irrelevant with 
regard to the taste of instant coffee (as opposed to ground coffee). Another example from 
Carpenter et al. is Alberto Culver’s ‘Alberto Natural Silk Shampoo’. Including silk in the 
shampoo, and advertising with the slogan ‘we put silk in a bottle’, may be seen as 
suggesting that silk would make the user’s hair soft; however, according to a spokesman 
from the company, silk really does not do anything for hair. 
3 Four dimensions of industrial design expertise 
The difference between the main focus of engineering design (i.e., how products are 
structured and the functions they perform) and that of industrial design (i.e., the 
experience the product induces) may be translated into what can be described as a 
product focus (objects) versus a user focus (subjects). However, with product designs, 
there are actors involved other than users, namely stakeholders such as clients/sponsors, 
designers and marketers. Thus, in addition to the object (i.e., the product), an 
understanding of the relevant dimensions of product designs involves considerations of 
different subjects (i.e., stakeholders). 
By using object and subject as cause-and-effect types, four different combinations can 
be made. First, the efforts of one or more subjects result in the characteristics  
of the design object, i.e., a subject-to-object relation. Second, the characteristics of  
the object produce a certain object performance, i.e., an object-to-object relation.  
Third, the performance of the object produces a certain experience for a subject,  
i.e., an object-to-subject relation. Fourth, the subject’s experience determines what is 
communicated to other subjects, i.e., a subject-to-subject relation. 
The four product design dimensions are shown in Figure 1. As illustrated, the four 
dimensions are connected by processes that describe movement from one dimension to 
the next. More specifically, ‘tests’ are needed to determine a product’s performance; a 
consumer needs to ‘meet’ the product to have an experience; the consumer needs to 
‘process’ his/her experience to communicate about the object; and the producer needs to 
‘learn’ from what consumers communicate about the product to compose new products 
that target consumers as intended. However, it should be emphasised that these four 
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processes only represent an archetypical picture of design and experience processes – in 
practice, the designer will move back and forth between the four design dimensions, or 
consider one or more of these simultaneously. 
Figure 1 Four dimensions of product design 
 
In the ‘composition dimension,’ the focus is on choosing the elements of which the 
product consists (i.e., materials and components) and the ways in which these elements 
are combined. The latter includes both definitions of how materials/components are 
physically combined and the production methods needed to do so. Each material, 
construction and production choice has a range of direct effects, for example, material 
costs, production costs, material quality and environmental impacts. 
In the ‘performance dimension,’ the focus is on how the product ‘performs’ in 
different situations, i.e., evaluations of the product in relation to certain activities. 
Performance aspects can include (depending upon the product type): durability, speed, 
operation duration, power, strength and similar. Thus, to evaluate a product’s 
performance, tests, calculations and/or simulations are necessary. The performance 
dimension is also related to the visual aspects of the product. However, this does not 
hinge upon how humans perceive it, but what actually happens under certain conditions. 
Thus, this relates to how the shapes, colours and surfaces of a product reflect light in 
different situations to form the physical basis for human experience. 
In the ‘experience dimension,’ the focus is turned to how consumers experience the 
product. Thus, this dimension includes experiences of beauty, elegance, efficiency,  
user-friendliness, comfort, and similar. There is a basic difference between evaluations 
from the performance dimension and the experience dimension in the sense that 
performance measurements most often can be made in quantitative form, whereas 
consumer evaluations have a more qualitative nature. For example, if the focus is on the 
speed of a car, in the performance dimension this would be measured in kilometres/miles 
per hour, whereas in the experience dimension the evaluation would be of the sort ‘this is 
a fast car’, which refers only to a particular consumer’s perception of what defines a car 
as being fast. 
In the ‘communication dimension’, the focus is on the communication about the 
product. There are at least three important sources of such communication: marketers, 
consumers and media. Marketers’ communication aims at positioning the product in 
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relation to relevant consumers, as well as in relation to other products. Designing a 
product is not just about defining the characteristics of a physical object, but often 
involves designing a ‘story’ about the product. In other words, there can be a need for 
communication about a product, such as what it is for, who it is for, how it should be 
used, in which contexts it should be used, what its qualities are, and how it stands out 
compared to other products. Such communication and the product’s design cannot be 
separated, as the product design needs to support the desired communication about the 
product, and the communication needs to consider the experiences that the final design 
can be expected to produce. While many of the marketing messages are often determined 
before a product is designed, the consumers’ and media’s communication about a product 
is based on experiencing it (through the actual product and/or descriptions of it). Since 
such experiences are relative to prior experiences of existing products, the designer needs 
to consider how the product will appear in such comparisons. Thus, it would often not be 
enough to design a product that, for example, seems reasonably priced, has high quality 
functions and is considered nice looking if other products of the same type have an even 
more attractive combination of qualities. However, as pointed out by Carpenter et al. 
(1994), in some cases, the actual product does not need to offer something that separates 
it from its competing products as long as the communication about the product makes it 
stand out. 
3.1 Mapping to existing classifications 
To investigate the completeness of the proposed classification of design dimensions it can 
be mapped to the classifications described in the literature review, as done in Table 1. 
Although these have purposes other than giving a full account of the dimensions of 
product designs, this comparison may still give some indication of the proposed 
classifications’ completeness. Also, it should be noted that for some of the categories 
mentioned in the literature, it is debatable as to which of the defined four dimensions they 
belong. This is because some of this literature is rather unclear with regard to what 
exactly their categories refer to and because some of the categories appear to overlap 
several of the suggested dimensions of product designs. In such cases, the categories are 
placed under the design dimension to which they seem to mainly belong. 
As shown in Table 1, none of the existing classifications includes elements in all four 
of the defined dimensions. The four classifications with elements within the first three 
dimensions still do not have the same breadth as these three dimensions. In the 
classification by Kotler and Rath (1984), ‘quality’ and ‘cost’ do not capture the 
composition aspects such as product dimensions and colours, while ‘use’ does not appear 
in the experience dimension. In the classification by Roy et al. (1987), aspects such as 
production issues and comfort are not included. In the classification by Papanek (1995), 
‘method’ and ‘consequences’ do not capture composition aspects such as product 
dimensions and colours, while ‘need’ and ‘use’ do not appear to capture performance 
aspects such as durability and speed. In the classification by Snelders and Schoormans 
(2004), ‘health’ is the only performance-related aspect described, although, as mentioned, 
several others exist. On the other hand, none of the mentioned aspects in the existing 
classifications falls outside the proposed classification, and for this reason the proposed 
classification provides a more complete basis for discussions of design aspects. 
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Table 1 Relationship to existing literature 
 Composition Performance Experience Communication 
Dreyfuss 
(1955) 
Cost  Utility and safety; 
maintenance; sales 
appeal; appearance 
 
Kotler and 
Rath (1984) 
Quality; cost Performance; 
durability 
Appearance  
Roy et al. 
(1987) 
Product 
specification; 
list price; 
materials; 
colour; finish; 
purchase price 
Performance; test 
results; special 
features; reliability; 
durability; running 
cost 
Appearance; image of 
product; impressions 
of performance; ease 
of use; safety; ease of 
maintenance 
 
Papanek 
(1995) 
Method; 
consequences 
Need (survival); 
use (as tool) 
Aesthetics; need 
(identity, goal 
formation); use 
(as communication,  
as symbol); 
association 
 
Ulrich and 
Eppinger 
(2000) 
Appropriate use 
of resources 
 Quality of user 
interfaces; emotional 
appeal; ease of 
maintenance; product 
differentiation 
 
Snelders and 
Schoormans 
(2004) 
Price; quality Health Ergonomic; hedonic; 
low involvement; 
altruism; symbolic 
 
Petkova 
(2007) 
 Functional Aesthetic; symbolic  
Noble and 
Kumar (2008)  
  Utilitarian; 
kinaesthetic; visual 
design 
 
Boehe and 
Cruz (2010) 
Csr Product quality; 
product innovation 
  
Carpenter 
et al. (1994) 
   Irrelevant 
attributes 
3.2 Design strategies 
The four defined design dimensions allow for four archetypical design strategies to be 
defined: 
1 composition focused design strategy 
2 performance focused design strategy 
3 experience focused design strategy 
4 communication focused design strategy. 
An example of a ‘composition focused design strategy’ is a laptop in the lower price 
range. Compared to other laptops, this cheaper laptop may not have performance 
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advantages or provide better user experiences or be connected to a special marketing 
strategy. Instead, the only real argument for purchasing this laptop would be that it has a 
low price for a product of its type. In other words, it is through the use of cheap materials, 
construction principles and/or production methods that the producer has created a 
competitive advantage. 
An example of a ‘performance focused design strategy’ is a battery with a superior 
lifetime. Compared to other batteries, it may be more expensive, while not necessarily 
producing significantly different use experiences or be connected to a special marketing 
strategy. Thus, in this case, the decisive argument for consumers choosing this product 
would be its performance. 
An example of an ‘experience focused design strategy’ is a teapot, which has been 
designed with a focus upon creating a beautiful and original appearance at the expense of 
performance and price. Thus, compared to most other teapots, the one in focus may be 
pricier, while not being significantly better at keeping the tea warm or being connected to 
a special marketing strategy. In this case, the argument for choosing this teapot would be 
that the consumer finds it beautiful to look at. 
An example of a ‘communication focused design strategy’ is an exclusive bottle of 
water. Compared to other bottles of water, it is pricier, but not necessarily healthier 
(performance) or tastier (experience). In this case, the argument for choosing this bottle 
of water could be that the consumer associates the product with a certain desirable 
lifestyle. Therefore, the communication (i.e. marketing) of the product in relation to this 
particular lifestyle rather than the product itself produces value. 
Having defined four distinctive strategies, it is important to emphasise that, in many 
cases, products are designed with a focus on more than one of these strategies. 
Furthermore, although only some of the four design strategies are in focus, all four 
dimensions need to be considered during a design process. 
4 Research method 
The empirical studies of this paper had two purposes: 
1 test if the four dimensions of product designs are easily understandable and 
distinguishable for industrial designers 
2 test the completeness of the classification in relation to industrial design 
It was decided to carry out these tests as a series of interviews. Interviews were chosen 
instead of a questionnaire survey because the questionnaire approach would not allow for 
gaining a deeper understanding of how designers understand each dimension. The reason 
for not selecting a experimental approach was that this would imply data from artificial 
situations, which would create uncertainties in relation to if the designers were actually 
doing what they are used to doing. On the other hand, making the interviews at the 
offices of the designers gave the designers the possibility of looking at designed objects 
and project documentation while answering the questions. 
The number of cases was not determined prior to the study, but instead a data 
saturation approach was chosen. Data saturation (not to be confused with theoretical 
saturation) occurs “when researchers sense they have seen or heard something so 
repeatedly that they can anticipate it. Collecting more data is deemed to have no further 
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interpretive value” [Sandelowski, (1995), p.876]. However, there are different 
perspectives on what is the number of times something needs observed or heard to be 
‘repeatedly’ enough to stop collecting more data (Guest et al., 2006). For example,  
Kuzel (1992) states that 6–8 data sources often will be sufficient for homogeneous 
samples, and 12–20 data sources in general. Morse (1994) recommends at least six 
participants for phenomenological studies; approximately 30–50 participants for 
ethnographies, grounded theory studies, and ethnoscience studies; and 100–200 units  
of the item being studied in qualitative ethology. Creswell (1998) recommends  
5–25 interviews for a phenomenological study and 20–30 for a grounded theory study. 
Given the homogeneity of the sample and the high similarity of answers given, the 
studies were ended after ten cases. 
The studies of the ten industrial designers were carried out in four overall steps: 
1 analysis of reference projects of the designers 
2 semi-structured interviews and follow-up 
3 selective transcription of interviews 
4 analysis of interviews. 
The interviews focused on design processes, design expertise and design communication. 
The interviews lasted 60–90 minutes and were digitally recorded. Furthermore, notes 
were taken during the interviews to register impressions not captured by the recorder. All 
the interviewed industrial designers were freelancers in bureaus of one to four persons. 
Further information about the interviewed designers is shown in Table 2. 
Table 2 Interviewed designers 
Years of experience Education Design focus 
20 BA industrial design Furniture, footwear, medical devices, toys, 
packaging, etc.  
2 MA textile design Textile products, furniture, interiors, and bags 
22 MA arch Furniture, lamps, home appliances, medical 
devices, etc. 
25 MA arch Furniture, industrial equipment, household 
appliances, etc. 
2 MA industrial design Furniture, lamps, and textile products 
6 MA industrial design Medical devices, furniture, toys, outdoor 
equipment, etc. 
2 MA industrial design Lamps, gift articles, and furniture 
12 MA arch Furniture, interiors, home appliances, textile 
products, etc. 
3 MA industrial design Furniture, home appliances, medical devices, etc. 
7 MA industrial design Table top products, home appliances, furniture, etc. 
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5 Results 
As mentioned, the first part of the empirical study aimed at testing if industrial designers 
find the four derived dimensions easily understandable and distinguishable. In this 
context, it was considered that merely asking the designers if they could recognise the 
four dimensions would not necessarily reveal if they really understood them. Thus, the 
designers were asked to provide three sets of empirical examples in relation to the four 
dimensions: 
1 considerations related to a particular product design in each dimension 
2 considerations influencing more dimensions simultaneously 
3 reasons for lack of quality in each dimension. 
In relation to giving concrete examples of considerations related to each of the four 
dimensions, as documented by the recordings of the interviews, all the designers could, if 
not on the spot, then within a few minutes come up with valid examples in each 
dimension. The examples given by the designers are shown in Table 3. 
Table 3 Experienced considerations in the four dimensions 
Dimension Examples of experienced considerations in the four dimensions 
Composition • Environmental issues related to materials (chair, bookcase, pan, cooking 
pot, and candlestick) 
• Material prices (all products) 
• Physical properties (all products) 
• Construction/production aspects (all products) 
Performance • Durability (desk, chair, table, pan, lamp, medical injection pen, and 
screening device) 
• Weather resistance (tent, bag, garden furniture, and perambulator element) 
• Function quality (lamp’s lighting effects, garlic squeezer’s precision, pan’s 
heat transmission, cooking pot’s heat transmission, screening device’s 
precision, chair’s back support, and tent’s insulation effect) 
Experience • Appearance (all products) 
• Comfort (chair, sofa, table cloth, lamp button, pan handle, cooking pot 
handle, and bookcase) 
• User-friendliness (perambulator adjustment element, alarm clock, medical 
injection pen, and screening device) 
• Thought-provoking (skyline association for candlestick, insect association 
for bookcase, caterpillar association for table, and mushroom association 
for lamp) 
Communication • Environmentalism/naturalness (wooden chair, wooden table, wooden knife 
holder, and candlestick made of recycled materials) 
• Exclusiveness (chair table of expensive materials, sofa of expensive 
materials, and well-crafted blanket) 
• Fashionableness (lamp, chair, and blanket) 
• Traditionalism (Easter tablecloth, and lamp with embroidery fabric) 
• Professionalism (high-tech screening device, industrial standard 
kitchenware, and heavy-duty bag) 
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Next, the designers were asked to describe experiences of how demands or choices in one 
dimension could affect other aspects of the design. Again, all the designers could with 
relative ease provide concrete examples of such interdependencies. In Table 4, some of 
these examples are shown. The examples highlight how the design process often implies 
having to satisfy oppositely directed demands for which reasonable compromises in some 
aspects are necessary. 
Table 4 Examples of experienced demands or choices affecting other design aspects 
 Composition Performance Experience Communication 
Composition Price restrictions 
for furniture 
fabrics, implying 
negative 
environmental 
effects 
Price restrictions 
for desk material, 
decreasing 
durability 
Environmental 
concerns for chair 
material, 
decreasing 
appearance 
quality 
Price restrictions for 
lamp, affecting 
communication about 
exclusiveness 
Performance Insulation 
demands for 
tents, implying 
pricier materials 
than normal 
Heat 
transmission 
demands for pan, 
making it heavier 
and thus less 
manoeuvrable  
Durability 
demands for 
chair, making it 
look less elegant 
Durability demands 
for garden chair, 
making it bulkier, 
affecting 
communication about 
fashionableness 
Experience Appearance 
demands for 
candlestick, 
making 
materials pricier 
than normal 
Appearance 
demands for 
cooking pot, 
making it less 
durable 
Comfort demands 
for chair, 
decreasing 
appearance 
quality 
Intuitive use demands 
for medical injection 
pen, making it 
bigger, affecting 
communication about 
smartness 
Communication Communication 
demands about 
design 
originality of 
bookcase design, 
making it pricier 
Communication 
demands about 
elegance and 
minimalism of 
chair design, 
making it less 
durable 
Communication 
demands about 
naturalness of 
knife holder, 
making it less 
user-friendly 
Communication 
demands about Easter 
association for 
tablecloth, affecting 
communication about 
it being a traditional 
design  
Finally the designers were asked to give their perspective on why products sometimes 
lack quality according to their personal experience as a designer. Again, all the designers 
were able to provide such examples with relative ease. Examples given by the designers 
are shown in Table 5. 
The second part of the empirical studies focussed on testing the completeness of the 
classification. To do so, the designers were asked if they could think of design aspects 
outside the four dimensions of the classification. Only two of the designers believed that 
they could do so. The aspects mentioned by these were quality, maintenance and brand 
image. However, upon having discussed these aspects in relation to the four derived 
dimensions, it became apparent to the designers that ‘quality’ either was related to 
composition, performance or experience aspects; ‘maintenance’ (ease of) was related to 
the experience dimension; and ‘brand image’ was related to the communication 
dimension. The fact that the designers were not able to come up with design aspects not 
included in the classification obviously does not prove that the classification is complete. 
However, when this is seen in relation to the comparison to existing classifications, there 
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are strong indications that the classification is adequately broad to include the relevant 
design aspects. 
Table 5 Explanations for lack of product quality 
Dimension Reasons for lack of product quality from the designers’ perspective 
Composition • Price demands by clients forcing material or construction compromises 
• Poor material choices made by constructors, engineers or product managers 
• Supplier errors and agreement violations 
• Material unavailability 
• Lack of knowledge about relevant materials and construction methods 
Performance • Price demands by clients forcing performance compromises 
• Demands by clients lacking understanding of product use 
• Choices made by constructors, engineers and product managers 
• Supplier errors and agreement violations 
• Lack of knowledge about construction or craft issues 
• Poor research on existing products 
Experience • Price demands made by clients implying appearance and use quality 
compromises 
• Poor appearance or use design choices made by clients or marketers 
• Assuming that consumers have the same taste as the designer 
• Being too focused on being original in relation to appearance 
• Misinterpretations of target group preferences, implying that products: 
• Look ‘too practical’ (too rough, too big, too heavy, etc.) 
• Look ‘too elegant’ (fragile, non-durable, unpleasant for long-term use, etc.) 
• Are not in the taste of the target group (colour, shape, size, etc.) 
• Look or are too complex (functions, interfaces, control, etc.) 
• Are used differently than expected (longer or more demanding usage)  
Communication • Price demands made by client forcing compromises in relation to 
communication about quality and exclusiveness 
• Mismatch between product communication and brand image 
• Misinterpretations of target group values, implying that products are 
communicated in a manner that gives the impression of: 
• Superficiality (fashion focus, lack of environmental concerns, etc.) 
• Unoriginality (classical appearance, standard functionality, etc.) 
• Low quality (low price focus, cheap materials, etc.) 
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6 Conclusions 
The literature review revealed that several classifications of product design aspects exist. 
However, such classifications have purposes other than giving a full account of the 
dimensions of product designs and include different product aspects. To address this 
issue, this paper derived four overall dimensions of product designs for industrial 
designers to consider: composition, performance, experience and communication. 
Furthermore, the four derived dimensions were translated into four archetypical design 
strategies of which typically several of these are employed at the same time. 
To investigate the usefulness of the classification, first a comparison with 
classifications found in literature was carried out. This analysis demonstrated the 
completeness of the classification in the sense that all the categories mentioned in the 
literature seemed to fit within the four defined dimensions. This mapping also highlighted 
that the classifications identified in literature are too narrow for describing all the product 
aspects that industrial designers need to consider during the design processes. To further 
investigate the usefulness of the classification, studies of ten industrial designers were 
carried out in order to test if the dimensions of the classification are easily understandable 
and distinguishable, as well as the completeness of the classification. 
The first test showed that the designers could easily understand and distinguish 
between the four dimensions. In fact, if not on the spot, then within a few minutes they 
provided valid examples in relation to each dimension. The second test showed that the 
designers were not able to mention design aspects not included in the classification. 
The results of the comparison with existing classification and the empirical studies 
support that the four dimensions of the proposed classification are relevant and that the 
classification is broad enough to include relevant design aspects. The ease with which the 
designers could place concrete examples of design considerations under the four product 
design dimensions demonstrates that the proposed classification can be a means for 
organising discussions of designs. The studies also emphasised that designers need some 
knowledge in each of the four dimensions as they need to consider and discuss such 
aspects. Obviously, a designer may get by with expertise in the experience dimension, 
while not having significant expertise in the other three dimensions. However, this seems 
to be a special case where there would be room for using much time on fruitless design 
ideas and having poor communications with other experts. For most industrial designers, 
not the least freelancers without big names, this would not be a feasible path to survive in 
the business. 
The proposed classification of product design dimensions may provide future 
research with a common ground for investigations of design expertise, education and 
strategies. For practitioners, the classification may provide a structured basis for 
designers’ strategic discussions and evaluations of design proposals. 
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